Objective : There are two established surgical treatment options for carotid artery stenosis. Carotid endarterectomy (CEA) has been accepted as a gold standard for surgical treatment while carotid artery stenting (CAS) has recently become an alternative option. Each treatment option has advantages and disadvantages for the treatment outcomes. We propose a protocol for selection of a proper surgical treatment option for carotid artery stenosis.
INTRODUCTION
Currently, there are two surgical treatment options for carotid artery stenosis, carotid endarterectomy (CEA) and carotid artery stenting (CAS). CEA has long been established as the gold standard for treatment of severe symptomatic carotid artery stenosis. 6)9)18)23)29)32) As CAS has become an alternative treatment option, it is difficult to decide which treatment option, CEA or CAS, is appropriate for patients with carotid artery stenosis. 5) Each procedure has its own risks.
2)5)23)25)35) 44) In addition, various factors, such as patients' factors or radiographic data, could be related to the risk for these preventive procedures and should be categorized as favorable or unfavorable to each procedure.
Also, it is important to recognize and understand limitations of published evidence regarding which surgical treatment option is better than the other. 
MATERIALS AND METHODS

Eligibility for surgical treatment
A multidisciplinary team including neurosurgeons, Patients satisfying the indications were considered for the treatment.
Search strategy and making a protocol
A search for systematic literature review was performed using the key words "Carotid artery stenosis"
or "Carotid endarterectomy" or "Carotid artery stent- 
Absolute indications for CEA
CEA is chosen over CAS in cases of failed DSA, 12) severe vascular disease of femoral access, 27) allergic reaction to contrast, 26) or heavy calcification around the carotid stenosis with a concentric circumference ≥ 270 degrees. 40) carotid artery tandem lesions, 49) or in emergent cases, such as thrombolysis or thrombectomy in patients with acute ischemic stroke due to or combined with carotid artery stenosis.
DISCUSSION
By reviewing recent evidence, we understood that the risk of periprocedural stroke was lower for CEA than CAS in symptomatic patients and octogenarians.
In addition, more data from long-term follow-up was available for CEA than CAS. However, CEA showed higher risk of periprocedural myocardial infarction, cranial nerve damage, and wound complications than CAS. Also, in most cases CEA required general anesthesia and a longer recovery period than CAS.
After understanding those concepts from recent evidence, we proposed a protocol for selection of a proper surgical treatment option for carotid artery stenosis according to various factors which had been noted in several articles including the major randomized con- CEA may be associated with improved outcome compared with CAS, particularly when arterial anatomy is unfavorable for endovascular intervention. 9) In addition, the Carotid Revascularization Endarterectomy versus Stenting Trial (CREST) investigators showed that younger patients had relatively lower risk of stroke and older patients had higher relative stroke risk in the CAS group than in the CEA group. 45) However, after discussing patient age, we decided to ignore patient age and to consider individual physical capability. We thought that age itself did not affect the risk/benefit of CEA or CAS, but age-related comorbidities, such as cardiopulmonary problems, unfavorable vascular anatomy, or characteristics of stenosis, did affect the risk/benefit. Thus, we included those comorbidities in our protocol rather than patient age.
In our institution, CEA has been performed under general anesthesia. Because cardiopulmonary dysfunction is a possible risk factor of general anesthesia, it can work against CEA. In addition, death due to cardiac origin is a well-known disadvantage of CEA. 
CONCLUSION
We have been treating the patients according to this protocol and evaluating the outcomes of our protocol-based decision because this protocol might be helpful in assessment of risk/benefit for selection of a proper surgical treatment option in patients with carotid artery stenosis. Our results with short-and long-term follow-ups will be reported.
Disclosure
The authors report no conflict of interest concerning materials or methods used in this study. 
